Introduction
Unlike mammalian spermatozoa, fowl spermatozoa show definitive temperature-dependent changes in their motility. In most synthetic diluents, they become immotile at the avian body temperature of 40-42°C, and motility is restored by decreasing the temperature (Ivlunro, 1938; Ashizawa and Nishiyama, 1978; Takeda, 1982;  Ashizawa and Okauchi, 1984;  Wishart and Ashizawa, 1987; Ashizawa et al, 1989a, b; Thomson and Wishart, 1989, 1991; Ashizawa et al, 1992a) . Munro (1938) suggested that avian spermatozoa may be immotile during most of their sojourn in the female reproduc¬ tive tract. This view is supported by the observation that in the uterovaginal sperm storage tubules, where avian spermatozoa can remain for several weeks before fertilization, spermatozoa appear to be immotile (Bakst, 1987) . This immotility may be useful for the prolonged survival of spermatozoa in the tubules (Ashizawa and Nishiyama, 1978) . In addition, sperm motility does not seem to be required in domestic hens for the movement of spermatozoa within the oviduct from the shell gland (uterus) to the magnum, as dead spermatozoa or carbon powder inserted in the shell gland are transported along the reproductive tract (Mimura, 1939) . However, it has been shown that only motile spermatozoa can traverse from the posterior to the anterior vagina (Takeda, 1974) , and it has been suggested that factors within seminal plasma, deposited with the spermatozoa, may enhance intravaginal sperm transport (Terada et al, 1984) . Two (Ishihara et al, 1989a) , it is suggested that PPl is a major myosin phosphatase in vivo (Cohen, 1989 Industries, Ltd (Osaka) l-(2-(5"-carboxyoxazol-2"-yl)- (Fig. 2a) .
The concentration of ATP in control spermatozoa decreased significantly (P<0.01) after the addition of calyculin A. In contrast, there was no significant decrease in BAPTA/AMtreated spermatozoa, but the concentration of ATP decreased slightly after the addition of CaCl2 (Fig. 2b) . (Fig. 3a) . (Thomson and Wishart, 1989, 1991; Ashizawa et al, 1992b Ashizawa et al, , 1994b (Fig. 3b) . These values were similar to those from preparations in which demembranated spermatozoa showed higher motility (Ashizawa et al, 1994a Incubation period (min) Fig. 3 
